I ntracellular ATP has a crucial role in the regulation of the membrane channels in muscle cells. In cardiac muscles, ATP modulates the Ca 2+ channel 1 -3 and is also used in the cyclic AMP (cAMP)-dependent phosphorylations of the Ca 2+ channel. 4 -5 ATP inhibits ATP-regulated K + channels. 3 - 6 In a previous report, we demonstrated that, in the case of intestinal smooth muscle cells, ATP (but not cAMP) enhanced the voltage-dependent Ca 2+ current in a dose-dependent manner. 7 This ATP effect is not reproduced by application of 5'-adenylyl-imidodiphosphate (AMP-ANP), a nonhydrolyzable analogue of ATP, thereby suggesting that the stimulation may be mediated by phosphorylation (not cAMP-dependent) of the Ca 2+ channel protein or by some energy-requiring mechanism.
Recently, two types of Ca 2+ channels have been reported in vascular smooth muscle cells. 8 -' 3 There are several differences in the properties of these Ca 2+ channels. The fast (transient) Ca 2+ channel exhibits faster kinetics and inactivates rapidly. The slow (sustained) Ca 2+ channel inactivates more slowly and has a more depolarized activation and inactivation potential. However, little is known about the regulation of the Ca 2+ channels in vascular smooth muscle cells, especially from the inside of the membrane. The vascular smooth muscle cells examined previously were cultured arterial cells and venous cells, and freshly isolated arterial cells from main (large) trunks of ear and mesenteric arteries. 8 -' 3 In the present study, we investigated the role of intracellular ATP in the possible regulation of the two different Ca 2+ channels, fast and slow types, in freshly isolated single smooth muscle cells from guinea pig small mesenteric arteries. These small arteries are important for the control of systemic blood pressure as resistance vessels. We found that the slow Ca 2+ channel, but not the fast Ca 2+ channel, is regulated by the ATP concentration inside the cell.
Materials and Methods

Cell Isolation
Single smooth muscle cells were dispersed by collagenase treatment, as described by Terada et al. 14 In brief, guinea pigs of either sex (weighing 200-300 g) were stunned and bled. From the vascular bed of the jujenum, peripheral segments of mesenteric artery (prearteriole; diameter, <300 /un) were dissected out and placed in a modified Krebs' solution with the following millimolar concentration: Na + 137. 4 The tissues were then transferred to a Ca
2+
-free solution containing (mM) Na + 145, K + 6, C\' 151, 4-(2-hydroxyethyl)-l-piperazine ethanesulfonic acid (HEPES) 10, glucose 10; pH 7.3 (titrated with NaOH). The lumen was flushed by the Ca 2+ -free solution to remove the blood cells. The smooth muscle tissues were then cut into small pieces (1-2 mm). Tissue pieces were incubated in the Ca 2+ -free solution for about 10 minutes at 36° C. The incubation solution was exchanged to an enzymecontaining solution (collagenase 0.3%; BoehringerMannheim GmbH, Mannheim, FRG). After about 1 hour of incubation, the collagenase solution was exchanged with fresh Ca 2+ -free solution. Digested tissues were agitated gently with a glass pipette to disperse the single cells. The Ca 2+ concentration in the solution was increased gradually by 0.1-0.25 mM steps every 5-10 minutes to avoid contractions of the cells (in the presence of 1 mM Mg 2 *). Finally, the cells were placed in a solution containing 1 mM Ca 2+ and 1 mM Mg 2+ with 0.2% bovine serum albumin (essential fatty acid free) and 0.1% trypsin inhibitor (type II-S, Sigma Chemical, St. Louis, Missouri) and placed in an ice-cold bath.
Some cells contracted during the procedure of progressively increasing the Ca 2+ concentration. Longer collagenase incubation increased the fraction of Ca 2+ -intolerant cells. Other noncontracted cells (Ca 2+ tolerant cells) were relaxed and spindle-shaped (length, 80-120 pirn; diameter, 4-8 fim). These cells were contracted by bath application of various agonists, such as norepinephrine (over 1 /AM) and ATP (over 10 ixM). In the present study, the spindleshaped elongated cells were mainly used. The cells were used within 1 hour of the cell dispersion.
Electrical Recording
Whole-cell voltage clamp was performed with a suction pipette through a single-electrode voltageclamp amplifier (EPC-7, List Electric, DarmstadtEberstadt, FRG), as described by Hamill et al. 15 All experiments were performed at room temperature (20-22° C). The recording electrodes were made from bolrosilicate glass capillary tubing (resistance of 3-6 Mil) with a two-stage puller. The cell suspension was placed into a small chamber (0.2 ml) on the stage of an inverted microscope (TMDDiaphoto, Nikon, Tokyo, Japan). The bath solution was exchanged by the Ca 2+ -free solution containing 2.5 mM Mg 2+ to avoid cell contraction when the pipette approached the cell (when ATP was in the pipette).
After obtaining over 5 Gil seal, the patch membrane was disrupted by further negative pressure (10-60 cm H 2 O) to obtain the whole-cell voltageclamp configuration. Then the bath solution was exchanged to isotonic Ba 2+ solution containing (mM) Ba 2+ 100, glucose 10, C\~ 200, HEPES 10, pH 7.3 and titrated by tris-(hydroxymethyl)-aminomethane (Tris + ). Membrane potentials were corrected for a measured junction potential of -10 mV between pipette and bath solutions. Membrane currents were filtered through an eight-pole Bessel type filter (1-3 KHz), digitalized and stored in a microcomputer for subsequent analysis. Leak and capacitive currents were subtracted with currents elicited by small hyperpolarizing or depolarizing pulses; the background noise was reduced by signal averaging. As the maximal peak amplitude of Ca 2+ channel current was below 200 pA (usually 100-150 pA), cell length was 80-120 /nM, and input resistance of the cell was over 5 Gil, we considered the whole cell to be clamped isopotentially during the voltage-clamp experiment. Average cell-capacitance measured was 23±6 pF (range, 18-40 pF; n=10).
To Apparatus and procedures were the same as described by Ohya et al. 719 In brief, a fine polyethylene tube (reduced in diameter by heat-pulling) was connected to a reservoir filled with a test solution and was inserted into the suction electrode at a distance of 100-300 /im behind the tip. Exchange of the solution was performed by applying a negative pressure to the suction pipette and by applying a positive pressure to the inserted tube by lifting the reservoir. The drugs applied to the bath solution were NaCN (Sigma) and 2-deoxy-r>glucose (Sigma).
Experimental Protocol and Analysis of Data
To record the Ca 2+ channel current, test command potentials were applied every 30 seconds from the holding potential of -80 mV (except the double-pulse protocol) to avoid the rundown phenomenon of the Ca 2+ channel current. When the slow current only was recorded, the holding potential was shifted to -40 mV for 5-10 seconds before the test potential was applied.
The steady-state inactivation curve for the Ca 2+ channel current was obtained by the double-pulse protocol. The curve was drawn by fitting the data to a Boltzmann distribution: p=(l-s)/[l+exp(V-V h )/ k]+s, where p is the probability, V is the conditioning command potential, V h is the conditioning command potential required for the half-inhibition of the current, k is the Boltzmann coefficient, and s is the fraction of sustained component remaining after application of the conditioning pulse. We used prepulses of 5 seconds to reach the steady state because very long prepulses may damage the cell. This 5-second duration might not allow complete steady state to be reached, especially in the case of the slow Ca 2+ channel current because this channel has slow inactivation kinetics.
Dose-response curve for ATP for the maximum amplitude of Ca 2+ channel current was drawn by fitting the data to the following equation: i^/ i^l / U + iKo/x)"], where i< x) is the maximal current amplitude recorded with X mM concentration of ATP in the pipette, and i (5) is the current amplitude recorded with 5 mM ATP in the pipette. K D and n are the dissociation constant and Hill coefficient, respectively.
Fitting the data to each equation was performed using the nonlinear least-squares method. The data are given as mean±SD. Statistical significance was determined by Student's t test (paired or unpaired), and p<0.05 was considered statistically significant.
Results
With the presence of high Cs + solution containing 5 mM ATP in the pipette and isotonic Ba 2+ solution in the bath, Ca 2+ channel currents were recorded from freshly-dispersed smooth muscle cells of guinea pig small mesenteric artery. Figure 1A is a typical illustration of the currents recorded at six different command potentials from a holding potential (HP) of -80 mV. The Ca 2+ channel current began at command potentials over -30 mV. The currents observed under -10 mV had a small amplitude and a relatively fast current decay, whereas those observed over -10 mV had a larger amplitude and a relatively slow decay. When the HP was shifted to -40 mV, the currents observed under -10 mV were inhibited, whereas the currents observed over +40 mV were not affected. The current inhibited by the HP of -40 mV had a decay half-time of 20-40 msec, and disappeared within 150 msec. On the other hand, the current preserved at -40 mV decayed slowly with a half-time of over 300 msec; at the lower command potentials (-10 or 0 mV) especially, this current had almost no decay within 200 msec.
The data for this cell are plotted in an I/V curve in Figure IB . Peak amplitudes of each current recorded at various command potentials from two different HPs (-80 mV and -40 mV) were plotted against the command potentials. At the HP of -80 mV, the threshold potential was -30 mV, and the maximum amplitude was observed at +30 mV. The differences between these two curves are also plotted in Figure  IB . This current component appeared at potentials above -30 mV and the maximum value was observed at about 0 mV. As interpreted in other reports, 8 -13 the current inhibited by the HP of -40 mV was considered to be a fast current (transient, or low threshold), and the unaffected component to be a slow current (sustained, or high threshold). Maximum amplitudes of the fast current and slow current (recorded with 5 mM ATP in the pipette) were 17.4 pA (SD, 10.4 pA; n=30, observed at -10 to +10 mV) and 141.8 pA (SD, 27.1 pA; n=30; observed at +30 to +40 mV), respectively ( Figure  IB ). Average current density calculated with the average cell capacitance (23 pF) of the fast and the slow Ca 2+ channel are 0.76 pA/pF and 6.17 pA/pF, respectively. The ratio of maximal amplitudes of the fast current to slow current was variable between 0% and 30% in different cells.
Steady state inactivation curves of these two currents were obtained by the double-pulse protocol. Conditioning pulses of various potentials were applied before application of the test pulse (-10 mV for the fast type, and +30 mV for the slow type); an interval of 10 msec was used between the end of the conditioning pulse and beginning of the test pulse ( Figure 1C ). The HP was -100 mV. Normalized amplitudes of the inward current evoked by the test pulses were plotted against the conditioning potentials; the amplitude of the current without the conditioning pulse was normalized as 1.0 ( Figure  1C ). Each curve was drawn by fitting the data to the equation derived for a Boltzman distribution (see "Materials and Methods" section). These curves clearly show the difference in the voltage dependency of inactivation for the two inward currents. The voltage required for half-inhibition of the fast current and slow current were -51.3 mV and -11.2 mV, respectively (k values were 8.3 mV and 11.0 mV, s values were 0.10 and 0.23, respectively; n=3-5). At a conditioning potential of -40 mV, the fast current was greatly inhibited, whereas the slow current was almost unaffected. In some cells (about 10-20% of examined cells), HPs of -40 mV could not clearly distinguish the fast and slow currents, due to substantial inhibition of the slow current at an HP of -40 mV.
Effects of Intracellularly Applied ATP on Ca
2+
Channel Currents To investigate the contribution of ATP in the regulation of the Ca 2+ channels of the vascular smooth muscle cells, various concentrations of ATP was perfused into the cell during recording of the Ca 2+ channel currents. Figure 2A shows the inward currents recorded from one cell with the presence of 0.3 mM and 5 mM ATP in the pipette. The currents were evoked by various command potentials from a HP of -80 mV. ATP (0.3 mM) was used first. After the current amplitude was stabilized (usually 1-2 minutes), the currents were recorded. The pipette solution was then replaced by one containing 5 mM ATP using the intracellular perfusion technique. The currents at 5 mM ATP were recorded after 10 minutes. The current evoked at a command potential of -20 mV was not affected by the increase in ATP concentration (Figure 2A , top record). However, those evoked at higher command potentials (0, +20, +40 mV) were enhanced ( Figure 2A , lower three records). The current peak and the current amplitude at 200 msec were plotted against the command potentials in Figure 2B (I <pei k)/ V curve) and Figure 2C ( I^ m«c/ v curve). At the lower command potentials (where the fast current is prevalent), increase in the peak amplitude produced by increase in ATP concentration was small compared to those at the higher potentials ( Figure 2B ). As can be seen, the shape of I<2oo mec/V curve was not affected by 5 mM ATP, except for the change in amplitude ( Figure 2C ).
To clarify the change in the shape of < p / curve caused by increase in ATP concentration, effects of intracellular ATP was investigated on the fast and slow currents separately. Isolated slow current was evoked by a command potential of +30 mV from HPs of -40 mV. Figure 3A -a shows the time-dependent change in the current when ATP was increased from 0.3 mM to 5 mM. The slow current was gradually enhanced by ATP. The time course of the change in slow current amplitude was plotted in Figure 3B . Amplitude of the slow current was gradually increased beginning 2 minutes after the perfusion. By 8 minutes, the current reached the new steady-state level ( Figure 3B ). The amplitude of the slow current was increased from 55 pA at 0.3 mM to 120 pA at 5 mM ATP ( Figure 3B ). Normalized currents obtained before (0 minutes) and 10 minutes after perfusion with 5 mM ATP were superimposed in Figure 3A -b, showing that there was no obvious change in the shape of the current trace (except the change in peak amplitude). Command potentials of -20 mV from a HP of -80 mV evoked mainly the fast current. Figure  3A -c shows the traces of the fast current at 0 minutes and 10 minutes after changing from 0.3 mM to 5 mM ATP. The absence of change in the peak amplitude of the fast current when the ATP concentration was increased is shown in Figure 3B . Thus, intracellular application of ATP had no effect on the fast current.
The dose-response relation for ATP on the fast and slow currents is given in Figure 4 . The current was first stabilized by the pipette solution containing a given concentration of ATP (X mM). The amplitude of the stabilized current (i^) was measured. Then, the pipette solution was exchanged to one containing 5 mM ATP by the intracellular perfusion technique. The current amplitude at 5 mM ATP (i^,) was recorded 10 minutes after the perfusion was started. There was no change in the amplitude of the slow current in 5 mM compared to 10 mM ATP. Thus, 5 mM ATP appears to produce a maximum effect on the slow current. Therefore, current amplitude was normalized to that obtained in 5 mM ATP (i (X /i<5))-There was a sigmoidal relation between relative amplitude of the slow current and the log of the ATP concentration ( Figure  4) . The dose-response curve for the slow current was drawn by fitting the equation cited in the "Materials and Methods" section. A K D value of 0.34 mM and Hill coefficient of 1.18 were obtained from the data. As can be seen, the fast current was not affected by ATP (Figure 4) . Thus, the slow current depends on the ATP concentration, whereas the fast current does not.
There was no obvious change in the shape of the current traces and the I/V curve of the slow current at the different ATP concentrations ( Figure 3A-b  and 2C ). For further clarification of the current kinetics, effect of ATP on the steady-state inactivation curve of the slow current was examined ( Figure  5 ). In this experiment, for the isolation of the slow current, the test command pulse was +40 mV, and the amplitude of the current evoked by the test pulses from the various conditioning pulses was normalized to that obtained at a conditioning potential of -40 mV. Similar inactivation curves were obtained from four cells in the presence of 0.3 mM ATP and 5 mM ATP (at 0.3 mM: k=10.6 mV, V h =-11.9 mV, s=0.20; at 5 mM: k=9.4 mV, V h =-11.6 mV, s=0.23) ( Figure 5 ). 
Effects of Cyanide and 2-Deoxy-D-Glucose on the Ca 2 * Channel Currents
For further clarification of the contribution of ATP on the regulation of Ca 2+ channels, experiments were done in which ATP was depleted in the cells. Such condition was produced by applying CN~, an inhibitor of oxidative phosphorylation, and 2-deoxy-r>glucose (without glucose), an inhibitor of glycolysis, 20 -22 to the bath solution. Control Ca 2+ channel currents were first recorded with the pipette solution containing 5 mM ATP, and with the bath solution containing 10 mM glucose. Then, the pipette solution was replaced by one without ATP, and the bath solution was changed to one containing 10 mM 2-deoxy-r>glucose and 1 mM CN". The inset of Figure 6 shows the change in the current traces before (0 min) (a), 5 minutes (b), and 10 minutes (c) after the exchange of the solutions. The currents evoked by the test pulses of -30 mV, -10 mV, +10 mV, and +30 mV were superimposed (HP of -80 mV). The I/V relations for these currents (peak amplitudes) are plotted against the command potentials in Figure 6 . These data show that ATP depletion depresses the slow current or accelerates its rundown. By 10 minutes, primarily the fast current remained. Summary of the changes in the amplitudes of fast current and slow current in the ATP-depleted condition are plotted in Figure 7 . The peak amplitudes obtained by command potentials to -20 mV from a HP of -80 mV (for the fast current) and to +30 mV from a HP of -40 mV (for the slow current) were measured 5 minutes, 8 minutes, and 10 minutes after changing the pipette solution from one containing 1 mM ATP to one without ATP, while the bath solution contained 1 mM CN" and 10 mM 2-deoxy-r>glucose for the entire period of the experiment. The amplitudes of the currents before the exchange of the solution were normalized as 1.0. For comparison, the amplitudes measured 10 minutes after the perfusion of the control solution (containing 1 mM ATP) was plotted on the right pair of bars. These data indicate that in the ATPdepleted condition, the slow current, but not the fast current, was depressed and that the intracellular application of ATP prevented the inhibitory effects induced by CN" and 2-deoxy-r>glucose.
Discussion
In the present study, we demonstrated that single smooth muscle cells dispersed from guinea pig resistance arteries had two types of Ca 2+ currents: fast and slow. Intracellular application of ATP enhanced the slow Ca 2+ current and prevented its rundown, and applications of CN" and 2-deoxyr>glucose inhibited this current and/or accelerated the rundown. On the contrary, the fast Ca 2+ current was not affected by such conditions.
In previous reports on arterial smooth muscle cells (with 100-110 mM Ba 2+ in the bath solution), 
HP-80 mV
the Ca 2+ channel current, in rat primary mesenteric artery, was under 50 pA without ATP in the pipette, 9 and the rabbit central ear artery had 0-125 pA (average, 43.8±7.2 pA) with 0.5 mM ATP in the pipette. l3 Terada et al 14 reported that a Ca 2+ channel current of 100-200 pA was recorded from the rabbit mesenteric artery using 5 mM ATP. The difference in the maximum amplitude of the Ca 2+ channel current in these cells might be partly explained by species and regional differences. However, our present observation that ATP enhances the slow current may also account for these differences.
To minimize variation in the Ca 2+ channel currents, we used only the peripheral segment of the mesenteric artery (diameter of <300 ^im), which is considered to be a resistance vessel, and also used only cells stored less than 1 hour after the cell harvest. The fast Ca 2+ channel current was small in the guinea pig small mesenteric artery, because we could not find fast currents over 5 pA in maximum amplitude in about 30-40% of the examined cells (data not shown). In addition, the averaged maximum amplitude for the fast current was small (17.4 pA) which was only 12.3% of that for the slow current. In contrast, a slow current over 100 pA was usually recorded from these cells. Therefore, it is likely that the number of slow Ca 2+ channels is large compared with that for the fast Ca 2+ channels. This is probably true even though Ba 2+ ion does not pass through the fast channel as easily as through the slow channel, and single-channel conductance of the fast channel is smaller than that of the slow channel. 1223 As the surface charge of the membrane near the Ca 2+ channels may be an important factor, as suggested by Kass and Kraft, 24 it is difficult to simply extrapolate the results taken in isotonic Ba 2+ solution at room temperature to the physiological condition. Therefore, the physiological function of the fast current is not well understood. Although the fast Ca 2+ channel may not play as important a role as the slow Ca 2+ channel under physiological conditions, the fast channel may assume greater importance in the ATP-depleted condition, like during ischemia.
Our results, showing that only the slow Ca 2+ channel current depended on the intracellular ATP, suggest that the activation of the slow (but not fast) Ca 2+ channel is greatly modified by intracellular factors. This is consistent with the observation that the single-channel activity easily runs down, whereas the fast channel does not, in the inside-out patch configuration. 23 In preliminary experiments with the same cells, the single-channel activity in the insideout configuration ran down within 1 minute (authors' unpublished observations). However, Worley et aJ 23 reported that the activity of two types of single Ca 2+ channels in rabbit mesenteric artery (insideout patches) were preserved for more than 15 minutes by pretreatment with the Ca 2+ agonist drug, Bay K 8644. These channels had conductances of 8 pS and 15 pS in 80 mM Ba 2+ , and were sensitive to dihydropyridine drugs. The authors believed that there were two types of Ca 2+ channels sensitive to dihydropyridine. Slow channels observed in vascular smooth muscle cells typically have a singlechannel conductance of 20-25 pS in isotonic Ba 2+ solution. 1213 There is some possibility that the channels they observed, which were resistant to run-down, might not be the slow type, or the nature of the channel was altered by Bay K 8644. Further experiments are needed for clarification of this point.
ATP dose dependently enhanced the slow Ca 2+ channel current, and a K D value of 0.34 mM was obtained. This value is similar to those observed in guinea pig ventricular cells 6 and rabbit intestinal cells. 7 ATP did not alter the voltage-dependent features of the slow current (i.e., the time-dependent activation and inactivation of the current), I^ msec /V curve, or steady-state inactivation curve. Therefore, it is likely that ATP changes the total conductance for the current; that is, the number of channels which are available for opening, the opening probability of the channel, and/or single-channel conductance may be altered. Further experiments are required to clarify the kinetic changes in the slow Ca 2+ channel produced by ATP, using singlechannel recording. 16 ) Recently, the electrophysiologicaJ properties of the reconstituted Ca 2+ channels obtained from the T tubules of skeletal muscle and the sarcolemma of cardiac muscle, which were purified by dihydropyridine binding, were investigated in lipid bilayers. 26 -27 In these experiments, without ATP at the intracellular side of the membrane, activity of the Ca 2+ channels could be recorded for over 1 hour; however, application of cAMP-dependent protein kinase, cAMP, ATP-y-S, and Mg 2+ enhanced the channel activity. 26 It was speculated that a population of the channels can remain in the phosphorylated state for several hours after the cell disruption, or that the phosphorylation is not an absolute requirement for channel opening. In the present experiments, the slow Ca 2+ channel current decreased within 10 minutes in the ATP-free condition. In the whole-cell situation (whole-cell voltage clamp), there may be more complex regulatory mechanisms than in the situation of the lipid bilayer; however, we could not directly examine the nature of the channel in the whole-cell configuration.
The fast current was fairly preserved in the ATP-depleted condition. As seen in Figure 7 , there was no statistical significance between the amplitude of the fast current recorded at 10 minutes with and without 1 mM ATP in the pipette (with the presence of CN~ and 2-deoxy-D-glucose). However, since amplitude of the fast current decreased slightly over time, this leaves open the possibility that the fast current is maintained by submillimolar concentrations of ATP, as was observed in the ATP-sensitive K + channel of the pancreatic /3-cell. 28 Although this channel is normally blocked by ATP, it also became inactivated after a long period in ATP-free condition; addition of ATP-Mg, followed by washout (but not the nonhydrolyzable analogues) reactivated the channel. Further, if there is a phosphorylation mechanism in the regulation of the fast channel, it might be greater at physiological temperature, as was observed for the delayed rectifier K + current of ventricular cells stimulated by /3-agonists. 29 This current was reported to be modulated by the ^-agonists at 28-32° C but not at 19-22° C.
The steady-state inactivation curve of the slow current shown in Figure 1C and Figure 5 has a small sustained (non-inactivating) component. As shown in Figure 1 A, the slow current recorded at -10 and 0 mV had almost no decay. The presence of the sustained component in the steady-state inactivation curve was not reported in saphenous vein and mesenteric artery.
912 Differences in experimental conditions (Ca 2+ vs. Ba 2+ as charge carrier; 3-5 seconds vs. 1 minute conditioning pulsed) may partly explain the presence or absence of the sustained component. This point is of importance because a non-inactivating component of the slow current is predicted by the studies on K + -induced contractions that show sensitivity to Ca 2+ channel blockers. In addition, single-channel recording shows evidence of some non-inactivation. 25 Further study is required to clarify this phenomenon. Ca 2+ channel blockers are now used in the treatment of patients with high blood pressure. Resistance arteries, including the small mesenteric artery, are considered as an important regulatory factor for systemic blood pressure. Large distribution of the slow Ca 2+ channel, which has a high sensitivity for these drugs, 9 rather than the fast Ca 2+ channel in the smooth muscle cell of this artery is in good accord with the therapeutic effect produced by these drugs. The report by Rush and Hermsmeyer 30 that spontaneously hypertensive rats have a greater distribution of the slow current than in the normotensive Wistar-Kyoto rats also suggests the importance of the slow Ca 2+ channel in the regulation of blood pressure.
